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Introduction
Our goal in this paper is to explicate the nature of the associations between positive emotional experience and major forms of psychopathology. We will show that positive mood displays impressive specificity and clearly has much stronger links to some symptoms and disorders than to others. Although psychopathologists have appreciated the clinical significance of anhedonia and low positive affect for several decades, interest in this topic increased dramatically in the 1980s as a result of two key developments. First, starting in the 1970s, researchers reported consistently strong associations between depression and anxiety scales across diverse samples, such as children, college students, adults, and clinical patients. Moreover, this finding was robust and generalizable across different methods, including selfreports and teachers', parents' and clinicians' ratings (for reviews, see Brady & Kendall, 1992; . Subsequent work in the 1980s extended these results by establishing similarly strong comorbidity between DSM diagnoses of the unipolar mood and anxiety disorders (see Mineka, Watson, & Clark, 1998; Watson, 2005 Watson, , 2009 .
Second, an explosion of research in the 1980s helped to establish the basic hierarchical structure of affective experience. Most notably, extensive evidence demonstrated the existence of two dominant higher order dimensions: Negative Affect and Positive Affect (Watson & Tellegen, 1985; Watson, Wiese, Vaidya, & Tellegen, 1999) . Negative Affect is a general dimension of subjective distress and dissatisfaction that subsumes a broad range of negative mood states, including fear, sadness, anger, and guilt. Its emergence in structural analyses indicates that these various negative emotions significantly co-occur both within and across individuals. Thus, someone who is feeling sad also is likely to report significant levels of fear, anger, guilt, and so on. In parallel fashion, the general Positive Affect dimension reflects important co-occurrences among positive mood states; for example, someone who is happy also will report feeling interested, energetic, confident, and alert. These two higher order factors have been identified in both intra-and interindividual analyses, and they emerge consistently across diverse sets of descriptors, time frames, response formats, and languages (Watson & Clark, 1997b; .
Structural models of depression and anxiety
2.1. The two-factor affective model
Influence of the general Negative Affect factor
Extrapolating from these mood data, Watson, Clark, and Carey (1988) argued that this general Negative Affect dimension was largely responsible for the substantial overlap/comorbidity between depression and anxiety. In other words, this higher order factor produces strong correlations among different types of negative emotion, including sad/depressed affect and fearful/anxious affect.
This key point can be illustrated using data from our ongoing work that led to the creation of the Inventory of Depression and Anxiety Symptoms (IDAS; Watson et al., 2007) . The 99-item version of the IDAS contains a rich pool of affective content, including four items assessing sad, depressed mood (e.g., I felt depressed, I felt like crying) and seven items related to worry and anxious mood (e.g., I felt anxious, I worried a lot) (for more details, see Watson et al., 2007, Appendix G) . Table 1 reports correlations between these Depressed Mood and Anxious Mood scales in 1006 adult psychiatric patients and 980 college students. In addition, in order to demonstrate the broad nature of this general dimension, we show correlations with a 7-item scale of Angry Mood (e.g., I felt angry, I got annoyed easily) (these results are adapted from Watson, O'Hara, & Stuart, 2008 , who also report data from several additional samples). Table 1 indicates that the Anxious Mood and Depressed Mood scales are very strongly related in both a clinical (r =.75) and a nonclinical (r = .72) sample. These results have important implications for the classification of emotional disorders, as they establish a very strong link between sad/depressed mood (a core, defining element of the DSM mood disorders) and anxious/worried mood (a central feature of the DSM anxiety disorders) (see also Watson, 2005) . Moreover, these data demonstrate that this strong overlap is a more general feature of emotional experience, as Angry Mood also showed strong associations with both Depressed Mood and Anxious Mood (rs ranged from .57 to .65, mean r = .61).
The role of Positive Affect
How, then, can depression and anxiety be distinguished? Findings from the mood literature establish that the Positive Affect factor has stronger and more consistent (negative) associations with depression than with anxiety. This pattern also is illustrated in Table 1 , which reports correlations between these negative mood scales and the 8-item IDAS Well-Being scale, which contains items tapping high energy and positive mood (e.g., I felt cheerful, I looked forward to things with enjoyment, I felt like I had a lot of energy). Table 1 demonstrates that Well-Being had a significantly stronger correlation with Depressed Mood (r = −.49 and −.46) than with Anxious Mood and Angry Mood (rs ranged from −.19 to −.37) in both samples. Watson (2005) reported similar findings based on the Sadness (e.g., sad, lonely), Fear (e.g., scared, nervous), and Joviality (e.g., happy, enthusiastic) scales of the Expanded Form of the Positive and Negative Affect Schedule (PANAS-X; Watson & Clark, 1999) . Across 14 samples (overall Table 1 Correlations between IDAS Well-Being and negative mood scales. , Table 1 ) present correlations among these negative mood scales in this same student sample and in a preliminary version of the patient sample. N = 9663), Joviality consistently was more strongly related to Sadness (overall mean r = −.36) than to Fear (overall mean r = −.10).
The two-factor model of affect
On the basis of similar data, Watson et al. (1988) proposed that low positive affect (i.e., anhedonia) is a specific feature of depression that distinguishes it from anxiety. Thus, in this two-factor model, negative affect represents a nonspecific factor that is common to depression and anxiety, whereas low positive affect is a specific factor that is primarily related to depression. With one noteworthy exception, this model has received extensive support (e.g., Jolly, Dyck, Kramer, & Wherry, 1994) . For example, Watson et al. (1988) found that a negative affect scale was broadly related to measures of both depression and anxiety (including indicators of panic disorder, phobias, and obsessive-compulsive disorder [OCD]), whereas low positive emotionality was related primarily to depressive symptoms and diagnoses. The one contrary finding is that low positive affect also shows consistent negative associations with social anxiety/social phobia (e.g., Brown, Chorpita, & Barlow, 1998; Kashdan, 2007; Naragon-Gainey, Watson, & Markon, 2009; Watson, Gamez, & Simms, 2005) ; we return to this issue subsequently.
The tripartite model
Clark and subsequently expanded this two-factor model by proposing a second unique factor-anxious arousal-that is relatively specific to anxiety. Because the role of anhedonia/low positive affect remained unchanged in this "tripartite" model, we will not review it in any detail. For our purposes, the key point is that this model led to the creation of the Mood and Anxiety Symptom Questionnaire (MASQ; . The MASQ contains two depression scales: Anhedonic Depression assesses anhedonia/low positive affect, whereas General Distress: Depressive Symptoms (GD: Depression) contains several items reflecting sad, depressed mood and other nonspecific symptoms of mood disorder (e.g., felt like a failure). Consistent with both the two-factor and tripartite models, Anhedonic Depression is a purer, more specific indicator of depression than is GD: Depression. For example, Watson (2000) summarizes data indicating that anxiety symptom measures correlate significantly more strongly with GD: Depression than with Anhedonic Depression. These results again demonstrate that anhedonia/low positive affect is a distinguishing feature of depression that differentiates it from anxiety.
Integrative hierarchical model
Subsequent data revealed that the anxious arousal component of the tripartite model was not broadly characteristic of the anxiety disorders but instead was more specifically related to panic disorder (Brown et al., 1998) and posttraumatic stress disorder (PTSD; Brown, Campbell, Lehman, Grisham, & Mancill, 2001) . In response to this evidence, Mineka et al. (1998) proposed an integrative hierarchical model in which each individual syndrome is hypothesized to contain both a common and a unique component. Consistent with the earlier models, the shared component again represents broad individual differences in general distress and negative affectivity. In addition, each disorder contains unique features that differentiate it from all of the others. Mineka et al. (1998) also incorporated an explicitly quantitative component into this integrative scheme; that is, they summarized a range of evidence indicating that the size of these general and specific components differs markedly across disorders (see also Watson, 2005 Watson, , 2009 .
The role of anhedonia/low positive affect again remained largely unchanged in this new scheme, leading Mineka et al. (1998) to conclude as before that "anhedonia, disinterest, and the absence of Positive Affect comprise the specific, unique component of depression" (p. 397). However, they qualified this conclusion in a significant way by acknowledging that "symptom specificity must be viewed in relative rather than absolute terms," such that "It is highly unlikely that any group of symptoms will be found to be unique to a single disorder across the entire DSM" (p. 398). Thus, synthesizing the thenavailable evidence, they argued: "Anhedonia and low positive affect are not confined solely to depression, but also characterize-to a lesser degree, perhaps-schizophrenia, social phobia, and other disorders" (p. 398).
In the following sections, we reevaluate this conclusion in light of more recent data. Specifically, we examine three types of psychopathology that clearly are associated with anhedonia and low positive affect: (a) depression, (b) social anxiety/social phobia, and (c) schizophrenia/ schizotypy. We then go beyond the scope of previous reviews by examining data related to the bipolar disorders. In contrast to these other syndromes, the bipolar disorders have been linked to elevated and dysregulated positive mood.
Depression

Specificity to depression
Our IDAS-based work has helped to clarify the nature of the associations between low positive affect and the mood and anxiety disorders. This research has yielded two key conclusions. First, although positive affect measures are significantly related to many indicators of anxiety (including social anxiety/social phobia), they are more strongly and systematically linked to depression. Thus, although positive affect is not exclusively related to depression, it displays the type of "relative" specificity emphasized by Mineka et al. (1998) . Second, positive affect actually shows greater specificity than traditional indicators of depression, including the formal symptom criteria for a DSM-IV (American Psychiatric Association [APA], 2000) major depressive episode. Our data therefore demonstrate that the differential diagnosis and assessment of depression can be enhanced by focusing more on this positive affect component and deemphasizing nonspecific aspects of the disorder.
Relations with the Beck inventories
We present three types of evidence to support these conclusions. First, the IDAS contains six scales that jointly capture all of the symptom content included in the nine DSM-IV diagnostic criteria for a major depressive episode (see Watson, 2009) Beck, Steer, & Brown, 1996) and anxiety (the Beck Anxiety Inventory [BAI]; Beck & Steer, 1990) in four large samples: psychiatric patients (N = 965), postpartum women (N = 1056), college students (N = 674) and community adults (N = 743). Table 2 also displays results for the IDAS Well-Being scale, which, as noted earlier, is a measure of positive emotional experience (portions of these data were presented in modified form in Watson et al. (2007) , Table 6 ; and Watson (2009), Table 7 ).
It is noteworthy that three scales-Insomnia, Appetite Loss and Appetite Gain-show very little evidence of specificity in these data, even though they are formal symptoms of major depression (for further discussion, see Watson, 2009 ). The three remaining depression symptom scales (Dysphoria, Lassitude, and Suicidality) have significantly stronger correlations with the BDI-II than with the BAI in all four samples, thereby displaying some degree of specificity to depression. Clearly, however, Well-Being demonstrates the greatest specificity in these data, as it correlates much more strongly with the BDI-II (overall mean r = −.59) than with the BAI (overall mean r = −.33) in all four samples.
Relations with DSM-IV mood and anxiety diagnoses
Second, Well-Being shows impressive specificity in relation to DSM-IV mood and anxiety disorder diagnoses. Watson, O'Hara, Chmielewski, et al. (2008) reported mean level comparisons involving the IDAS scales and relevant DSM-IV diagnoses in their large patient sample (N = 575). These analyses were conducted separately for each diagnosis by first computing the mean scale scores for those individuals with ("cases") and without ("non-cases") the disorder and then dividing the difference between these means by the pooled standard deviation. Table 3 presents the resulting d values for major depression and four anxiety disorders: generalized anxiety disorder (GAD), PTSD, panic disorder, and social phobia (these data are adapted from Watson, O'Hara, Chmielewski, et al., 2008, Table 5 ). Well-Being again displays the greatest specificity in these data: It has the second largest effect size with major depression (d = −0.89, which represents a large effect; see J. Cohen, 1992) and has substantially weaker associations with all four anxiety disorders (ds ranged from −.31 to −.51). It is important to note that Well-Being has a much stronger association with major depression (d = −0.89) than with social phobia (d = −0.31). In other words, although positive affect is negatively related to social anxiety, it has a substantially stronger link to major depression. Consistent with the Table 2 results, Insomnia and the appetite disturbance scales show no specificity in these analyses. For example, Insomnia has very similar associations with major depression, GAD, PTSD and panic disorder (ds range from 0.69 to 0.79), whereas Appetite Loss has slightly stronger links to panic disorder and PTSD than to depression (see also Watson, 2009) .
Third, Watson, O'Hara, Chmielewski et al. (2008) reported a series of logistic regression analyses that were designed to establish the unique, incremental predictive power of individual IDAS scales in relation to DSM-IV mood and anxiety disorders. The IDAS scales were the predictors in these analyses; each of six individual DSM-IV mood and anxiety disorder diagnoses (major depression, GAD, PTSD, panic disorder, social phobia, OCD) served as criteria in separate analyses (see their Table 7 ). Well-Being (a) contributed significantly to the prediction of major depression (odds ratio = 0.60; 95% confidence interval = 0.45 to 0.80) but (b) did not add to the prediction of any of the anxiety disorders. Among the IDAS Depression scales, only Dysphoria added significantly to the prediction of major depression; in contrast to Well-Being, however, Dysphoria also was significantly related to GAD and panic disorder. Thus, Well-Being again showed specificity to depression and, in fact, showed greater specificity than formal symptoms of depression.
Relations with specific depression symptoms
Low positive affectivity clearly shows impressive specificity to depression vis-à-vis the anxiety disorders. One limitation of the existing evidence, however, is that it does not clarify which aspects of depression have the strongest, most systematic links to low positive mood. Our IDAS-related work can shed some light on this issue. Watson et al. (2007, Study 2) gave 23 experts the nine DSM-IV symptom criteria for a major depressive episode as well as the depression symptoms from the IDAS item pool. The raters were asked to read each item and then indicate which of these nine DSM criteriaif any-it assessed. These ratings were used to create DSM-based scales reflecting each of these symptom criteria; an item was included in a scale if it was judged to assess this criterion by at least 18 raters. The 99-item version of the IDAS contains abbreviated versions of all of these scales (Watson et al., 2007, Appendix G) . Table 4 presents correlations between these DSM-based scales and IDAS Well-Being in adult psychiatric patients (N = 1006) and college students (N = 980). The table classifies the symptoms into three groups based on the strength of their associations with positive affect. Table 4 indicates that positive mood correlates most strongly with the core affective disturbance in depression: Anhedonia (mean r = −.51), Depressed Mood (mean r = −.48), Worthlessness (mean r = −.44) and Lassitude (mean r = −.40). It has more moderate associations with Cognitive Disturbance (mean r = −.33) and Suicidality (mean r = −.32), and is weakly related to motor, sleep and appetite disturbance (mean rs ranged from −.05 to −.20). Follow-up tests revealed that the correlations in the first group were significantly higher than those in the other two groups in 55 of 56 individual comparisons; the lone exception was that the coefficient for Lassitude in the patients was not significantly greater than that for Suicidality; z = −1.81, p b .10). Along these same lines, correlations in the second group were significantly higher than those in the third group in 19 of 20 comparisons (the single exception is that the coefficients for Suicidality and Hypersomnia did not differ in the students; z = −1.89, p b .10). These results demonstrate that low positive mood is more strongly related to certain types of depression symptoms than to others. It is noteworthy, moreover, that positive affect is linked most strongly to those symptoms (e.g., anhedonia, depressed mood/dysphoria, lassitude, suicidality) that show some specificity to depression (see Watson, 2009 ) and is more weakly related to non-specific symptoms of the disorder (such as sleep and appetite disturbance).
The Table 4 findings are based on self-report. How well do they generalize across methods? We can examine this issue using the Clinician Rating version of the IDAS (IDAS-CR; Watson, O'Hara, Chmielewski, et al., 2008) . The IDAS-CR consists of a series of single-item ratings corresponding to each of the IDAS scales. Each rating is made on a 3-point scale (absent, subthreshold, present) . To rate each symptom, the clinicians asked a standard initial probe question, as well as several standard follow up questions. Watson, O'Hara, Chmielewski, et al. (2008) established strong interrater reliability for these scores in both students (intraclass correlations ranged from .65 to .95, median = .87) and patients (range = .74 to .99, median = .89). Table 5 presents correlations between IDAS Well-Being and the IDAS-CR depression items in both a patient and a student sample (for descriptions of these samples, see Watson, O'Hara, Chmielewski, et al., 2008) . The table also includes correlations with the three IDAS-CR anxiety items (Panic, Traumatic Intrusions, Social Anxiety) for comparison purposes. Two aspects of these data are worth highlighting. First, replicating the findings reported in Table 4 , Well-Being again tended to correlate more strongly with Dysphoria (mean r=−.43), Lassitude (mean r=−.30) and Suicidality (mean r=−.27) than with Insomnia and appetite disturbance (mean rs ranged from only −.04 to −.14). In particular, the correlations for Dysphoria and Lassitude were significantly stronger than those for Insomnia, Appetite Loss and Appetite Gain in 11 of 12 comparisons (the one exception was Lassitude vs. Insomnia in the student sample). Second, we again see evidence that low positive affect has a stronger link to depression than to social anxiety. Most notably, Well-Being had a significantly stronger correlation with Dysphoria (mean r=−.43) than with Social Anxiety (mean r=−.23) in both samples (z=−4.18 and −3.81 in the patients and students, respectively).
Social anxiety/social phobia
Associations with extraversion versus positive affect
As stated previously, low positive affect also is consistently related to social anxiety, although the magnitude is weaker than its association with depression. When examining relations between positive affect and social anxiety, it is helpful to include extraversion, one of the "Big Five" personality traits that is particularly relevant to social anxiety and that is closely linked to positive affect. Numerous studies have shown that although extraversion and positive emotionality are clearly related, they are not identical, with most correlations ranging from about .50 to .70 (Burger & Caldwell, 2000; Lucas & Fujita, 2000; Watson & Clark, 1992) . Broadly speaking, extraversion is a multidimensional higher order trait that includes both positive affectivity and interpersonal facets (Watson & Clark, 1997a) . We recently examined the lower order structure of extraversion in two samples (students and psychiatric patients) and found evidence for four related but distinguishable facets: sociability, positive emotionality (or positive affectivity), ascendance, and funseeking (Naragon-Gainey et al., 2009).
Whereas depression tends to be more strongly correlated with positive affect than with extraversion, social anxiety shows the reverse pattern (e.g., Watson et al., 2005) . Among the mood and anxiety disorders, social phobia consistently has the strongest negative association with extraversion, typically corresponding to a moderate correlation (r = −.35 to −.55; e.g., Bienvenu et al., 2004; Trull & Sher, 1994; Watson et al., 2005) . The negative relation between social anxiety and positive affect is weaker but still significant: Kashdan (2007) reported a weighted mean correlation of −.36 in a meta-analysis of 19 studies.
These same trends are evident in our own analyses. Table 3 also includes parallel results for the Extraversion and Neuroticism scales of the Big Five Inventory (John & Srivastava, 1999) . As expected, Extraversion has its strongest effect size with social phobia (d=−0.84). Moreover, Extraversion has a stronger association with social phobia than with major depression (d=−0.52). Similarly, Table 5 indicates that Extraversion had a significantly stronger correlation with IDAS-CR Social Anxiety (mean r=−.35) than with Dysphoria (mean r=−.22) in both samples (z= −2.53 and −2.47 in the patients and students, respectively). As discussed earlier, Well-Being shows the opposite pattern, consistently correlating more strongly with major depression/dysphoria than with social phobia/ social anxiety. Overall, therefore, the available data indicate that positive affect and extraversion have relatively specific associations with depression and with social anxiety, respectively.
Clarifying the social anxiety-positive affect relation: covariates and moderators
Given that social phobia is highly comorbid with depression (see Watson, 2005 Watson, , 2009 , it is important to examine whether the association between social anxiety and positive affect is largely due to this overlap. The available evidence indicates that although the magnitude of the association is somewhat weakened, social anxiety remains significantly correlated with positive affect independent of depressive symptoms. Kashdan (2007) analyzed 13 studies that reported partial correlations between social anxiety symptoms and positive affect, after controlling for depression or related constructs (i.e., negative affect, posttraumatic stress disorder; 11 of these studies controlled specifically for depressive symptoms). The weighted mean partial correlation was −.21; although this is weaker than the zeroorder meta-analytic correlation (r = −.36), it is substantial enough to suggest an independent association between social anxiety and positive affect.
To tease apart the unique variance of these constructs from their shared component, Naragon-Gainey et al. (2009) used structural equation modeling to examine each of the four facets of extraversion (including positive affect) in relation to social anxiety and depressive symptoms. After controlling for shared variance among these constructs (i.e., symptom covariation and overlap among the extraversion facets), positive affect remained significantly related to social anxiety in two independent samples. In fact, in these multivariate analyses, positive affect was comparably related to social anxiety and to depression (standardized parameter estimates = −.48 and −.61, respectively). Thus, the social anxiety-positive affect association appears to extend beyond comorbidity with depression and beyond shared variance with the interpersonal components of extraversion. Taken together, the above results suggest that social anxiety is specifically associated with a positive affect deficit.
Most of the studies described thus far were based on concurrent self-reports of social anxiety and positive affect. Two recent studies by Kashdan and colleagues help to shed light on temporal issues and causal directions, while also controlling for negative affect and depression. In an experience sampling study, Kashdan and Steger (2006) found that socially anxious people reported lower levels of daily positive affect and fewer daily positive events than nonanxious individuals. Furthermore, both socially anxious and nonanxious participants reported lower positive affect on those days they experienced greater social anxiety. In a prospective, 3-month longitudinal study, those with high levels of social anxiety subsequently endorsed stable, low levels of positive affect. However, the reverse causal pattern was not supported, in that changes in positive emotions did not predict changes in social anxiety (Kashdan & Breen, 2008) . It is interesting to note that a tendency to suppress emotions (as opposed to accepting them) was relevant to positive affect in both of these studies: emotion suppression was associated with reduced positive affect in the experience sampling study (Kashdan & Steger, 2006) and moderated the relation between social anxiety and positive affect in the longitudinal study (Kashdan & Breen, 2008) .
Finally, there is evidence that the subtypes of social phobia may be differentially related to positive affect. Generalized social phobia consists of anxiety during most or all social interactions, whereas the non-generalized or performance subtype is limited to the fear of being observed by others while performing an action (APA, 2000). Hughes et al. (2006) found that, after partialing out negative affect, the generalized subtype was associated with low levels of positive affect. In contrast, the nongeneralized type was unrelated to positive affect, but was instead characterized by high autonomic arousal. Similarly, Kashdan (2002) reported that positive subjective experiences (a factor on which positive affect loaded highly) continued to be moderately correlated with generalized social anxiety after removing shared variance with nongeneralized social anxiety; in contrast, the association with nongeneralized social anxiety became non-significant after partialing out generalized social anxiety.
Our lab also has collected data supporting this differential pattern in that generalized social anxiety correlated significantly more strongly with positive affect (r = −.44) than did performance anxiety (r = −.31) in a psychiatric patient sample (n = 204; p b .01). After controlling for negative affect, the partial correlation with generalized social anxiety remained significant (r = −.26), whereas the partial correlation with performance anxiety dropped to non-significance (r = −.08). Additional studies of these subtypes may provide further insight into the nature of the relation between social anxiety and positive affect. Anhedonia/low positive affect long has been recognized as a key feature of schizophrenia and schizotypy. Meehl (1962) , for example, described anhedonia as a "quasi-pathognomonic sign" of schizophrenia that "is one of the most consistent and dramatic behavioral signs of the disease" (p. 829). There has been considerable recent research on emotional dysfunction in schizophrenia and related disorders (including schizotypy and schizotypal personality), as well as several integrative reviews. This rapidly accumulating evidence yields two broad conclusions. First, schizophrenia and schizotypy clearly are associated with a marked deficit in positive affect, although the nature of this deficit differs somewhat from that observed in depression and social anxiety. Second, the limited existing evidence suggests that this deficit is not as great as that observed in depression. Thus, these data further suggest that low positive affect shows relative specificity to depression.
The expressive deficit
One striking aspect of schizophrenia-which distinguishes it from depression and other disorders-is that it is associated with a specific deficit in emotional expression. That is, individuals with schizophrenia display a reduced capacity to communicate their feelings both facially and vocally. Kring and Moran (2008) reviewed 23 emotional expression studies (see their Table 1) and concluded: "Compared to individuals without schizophrenia, individuals with schizophrenia display fewer positive and negative emotional expressions in response to emotionally evocative film clips, foods, and social interactions. Moreover, schizophrenia patients' diminished facial and vocal expression distinguishes them from other patient groups, including individuals with depression" (p. 821).
The experiential deficit
This expressive deficit partly accounts for clinical reports of anhedonia in the disorder (i.e., inexpressiveness can be misinterpreted as flat, constricted affect). Clearly, however, there is an experiential deficit as well. Horan, Blanchard, Clark and Green (2008) reviewed 13 studies that compared schizophrenia patients and nonclinical controls on trait measures of neuroticism/negative affectivity and extraversion/positive affectivity (see their Table 2 ). Compared to the nonclinical controls, the schizophrenia patients showed a consistent pattern of higher neuroticism/negative affectivity and lower extraversion/positive affectivity. Nine of the reviewed studies used trait measures of extraversion, but the remaining four obtained results based on clear, direct indicators of positive affectivity. These four studies reported standardized group differences (Cohen's d) ranging from −0.68 to −0.78 (median = −0.72), which suggests a medium effect size. Similarly, Barch, Yodkovik, Sypher-Locke and Hanewickel (2008) reported a medium-sized difference (d = −0.61) in positive affectivity between individuals with schizophrenia and healthy controls.
It is interesting to compare these data to the results reported in our own Table 3 , which displays a large effect size (− 0.89) for the IDAS Well-Being scale in relation to major depression. Note, moreover, that our analyses compare depressed patients to non-depressed patients, most of whom met DSM-IV criteria for other disorders (including social phobia and other anxiety disorders; see Watson, O'Hara, Chmielewski, et al., 2008) ; in contrast, the Horan et al. (2008) and Barch et al. (2008) results compare individuals with schizophrenia to healthy, nonclinical controls (who can be expected to report greater positive affect than a typical patient). These data tentatively suggest that the positive emotional deficit in schizophrenia is not as large as that observed in depression; we return to this issue subsequently.
Before leaving this issue, we should acknowledge that many studies have reported results comparing individuals with schizophrenia and healthy controls on the Chapmans' measures of social and physical anhedonia. For example, Horan et al. (2008, Table 3 ) summarized the findings of 15 studies. Individuals with schizophrenia consistently reported higher scores on both physical and social anhedonia; moreover, the effect sizes tended to be large in magnitude. We must emphasize, however, that despite their names, these anhedonia scales are not pure markers of low positive affectivity. In fact, measures of extraversion and positive affectivity generally correlate in the −.30 to −.50 range with social anhedonia scores, with an average coefficient of approximately −.45. Corresponding relations with physical anhedonia are even lower, tending to fall in the −.20 to −.40 range, with an average correlation of approximately −.30 (e.g., Blanchard, Mueser, & Bellack, 1998; Camisa et al., 2005; Franken, Rassin, & Muris, 2007; Germans & Kring, 2000; Muntaner, Garcia-Sevilla, Fernandez, & Torrubia, 1988; Ross, Lutz, & Bailley, 2002) . Consequently, for our present purposes, comparisons based on these anhedonia measures are much less informative than those involving direct measures of positive affectivity.
Positive versus negative symptoms
Several studies have correlated trait affectivity scores with self-report measures of schizotypy and schizotypal personality (e.g., Kerns, 2006; Ross et al., 2002 ; for a review, see Horan et al., 2008) . Paralleling the schizophrenia data, these results again show that elevated schizotypy/schizotypal personality scores are associated with higher neuroticism/negative affectivity and lower extraversion/positive emotionality. It is noteworthy, moreover, that neuroticism/negative affectivity is broadly related to both the negative (e.g., constricted affect, social aloofness) and positive (e.g., magical thinking, perceptual aberrations, suspiciousness) symptoms of schizotypy, whereas extraversion/ positive emotionality shows greater specificity: It is consistently associated with the former but only weakly related to the latter. For example, Chmielewski and Watson (2008) examined relations between extraversion and five symptom factors derived from the Schizotypal Personality Questionnaire (Raine, 1991) ; Extraversion correlated strongly with Social Anxiety (r = −.60 and −.62 at Time 1 and Time 2, respectively), moderately with Social Anhedonia (r=−.29 and −.31, respectively), and weakly with Eccentricity/Oddity, Mistrust, and Unusual Beliefs and Experiences (rs ranged from only −.07 to .10).
The anticipatory deficit
Surprisingly, however, individuals with schizophrenia display a full, normal capacity to experience pleasure; that is, they show no impairment in positive affect following a pleasant mood induction (for reviews, see A. S. Cohen & Minor, 2010; Kring & Moran, 2008) . A. S. Cohen and Minor (2010) conducted a meta-analysis of 14 studies that compared the positive affect levels of (a) patients with schizophrenia versus (b) nonclinical controls in response to positive stimuli (see their Table 2 ). The group difference was small (Hedges D = − 0.16) and non-significant, leading them to conclude that "there was little evidence to suggest that patients were anhedonic in response to laboratory stimuli" (p. xx).
Why, then, do schizophrenia patients consistently report anhedonia/low positive affect on trait measures (Horan et al., 2008) ? There is growing evidence that schizophrenia is associated with an anticipatory pleasure deficit, such that individuals with the disorder do not expect to experience positive affect when engaging in future goaldirected activities (A. S. Cohen & Minor, 2010; Kring & Moran, 2008) . For example, Gard, Kring, Gard, Horan and Green (2007) found that schizophrenia patients anticipated less pleasure from future activities than did healthy controls, particularly in relation to goal-directed activities. Furthermore, this anticipatory deficit was associated with a reduction in goal-directed activity in the schizophrenia group. These results suggest that although individuals with schizophrenia experience normal levels of pleasure in response to rewarding activities, this anticipatory deficit causes them to engage in these activities less frequently, thereby leading to lower overall levels of positive affect (see A.S. Cohen & Minor, 2010) .
In support of this argument, experience-sampling studies suggest that individuals with schizophrenia do report lower levels of positive affect in their everyday lives (Gard et al., 2007; Kimhy et al., 2006) . Kimhy et al. (2006) , for instance, collected repeated mood ratings from 10 hospitalized schizophrenia patients and 10 healthy controls over the course of a single day. Compared to the controls, the patients reported elevated levels of sadness/depression and loneliness and lower levels of cheerfulness.
Specificity of the deficit in relation to depression
To examine the specificity of this hedonic deficit, however, it is much more instructive to compare (a) patients with schizophrenia versus (b) those with other disorders. Myin-Germeys et al. (2003) reported the best available evidence to date. They obtained experience sampling data from 42 patients with non-affective psychosis (a total of 1890 momentary assessments), 46 patients with current major depression (2070 assessments), and 49 healthy controls (2499 assessments); analyses were based on a three-item measure of positive affect (happy, cheerful, satisfied). Replicating the results of other studies, the schizophrenia group reported substantially lower levels of positive affect (overall mean= 4.4) than the healthy controls (mean = 5.5); using the standard deviation of the psychosis patients, this translates into a d of −1.10.
More importantly, however, the schizophrenia patients also reported substantially higher positive affect than the depressed patients (mean = 2.2; again using the standard deviation of the psychotic patients, this translates into a d = 2.20). These results suggest that although schizophrenia is associated with a reduction in positive affect, this hedonic deficit is not as great as that observed in depression. It should be noted, however, that whereas all of the depressed patients currently were experiencing an acute episode, most of the schizophrenia patients were (a) in remission and (b) on medication. Thus, these findings very likely exaggerate the true magnitude of the difference between these groups. Joiner, Brown and Metalsky (2003) reported similar findings. Joiner et al. compared the BDI responses of 50 patients with major depression and 52 patients with schizophrenia. They created two scores from the BDI, one using three items assessing anhedonic symptoms and the other based on the 18 remaining items. It is interesting to note that the two groups did not differ significantly on the non-anhedonic items or on the BDI total score. Consistent with the results of Myin-Germeys et al. (2003) , however, patients with major depression obtained significantly higher scores on the anhedonic symptom scale than the patients with schizophrenia. Overall, therefore, the available data suggest that anhedonia/low positive affect is more strongly linked to depression than to schizophrenia.
Mania
Associations with trait positive affect
Up until now, we have reviewed disorders that are associated with low levels of positive affect. We conclude with an examination of the bipolar disorders, which show a very different relation to positive mood. Heightened positive affect clearly is relevant to mania, in that the definition of manic episodes includes "abnormally and persistently elevated, expansive, [or irritable] mood" (APA, 2000, p. 362) . Manic symptoms are, in fact, associated with the experience of elevated positive mood, with one daily diary study reporting a strong positive correlation between mean levels of manic symptoms and positive affect over several weeks in a non-clinical group (r = .54; T. D. Meyer & Hofmann, 2005) . Because current mania is likely to impact ratings of trait positive affect (see Johnson, Gruber, & Eisner, 2007) , we emphasize findings in remitted patients or analogues in the discussion that follows.
Self-report data based on "pure" trait positive affect scales (as opposed to related constructs, such as those described subsequently) have yielded mixed results for those at risk for mania. Studies have found that trait positive affect levels among currently remitted individuals diagnosed with bipolar I disorder do not differ from those of normal controls (e.g., Bagby et al., 1996 Bagby et al., , 1997 . Likewise, in a daily diary study, mean levels of daily positive affect over 28 days among those with a lifetime diagnosis of cyclothymia were similar to levels reported by normal controls (Lovejoy & Steuerwald, 1995) . However, other results suggest atypical levels of trait positive affect among those with a bipolar disorder or who are at risk for developing a bipolar disorder. For instance, an experimental paradigm identified elevated levels of positive affect in an analogue sample: When shown positive, neutral, and negative film clips, those at high risk for mania (as identified using a self-report measure) reported greater levels of positive mood than those at low risk for mania, regardless of the valence of the clip (Gruber, Johnson, Oveis, & Keltner, 2008) . In contrast, Gruber et al. (2009) reported unexpectedly low levels of positive affect among individuals in recovery from bipolar I or a bipolar spectrum disorder, as compared to normal controls (d=−1.5). In interpreting these conflicting results, we should note that because individuals with bipolar disorders experience extreme levels of positive affect during mania and depression, their subjective scale for rating positive affect might differ from those who have never been manic (Johnson et al., 2007) .
Hypersensitivity of the Behavioral Activation System
The Behavioral Activation System
The above studies report data on pure measures of positive affect, but most research relating mania to positive emotions has focused on a different but related construct: the Behavioral Activation System (BAS; also referred to as the Behavioral Approach System or Behavioral Facilitation System). Positive affect represents the subjective component of the goal-oriented BAS, which directs organisms toward situations and experiences that potentially may yield pleasure and reward. This system is adaptive in that it ensures the procuring of resources (e.g., food and water, warmth and shelter, the cooperation of others, sexual partners) that are essential to the survival of both the individual and the species (Watson, 2000; .
Depue and colleagues hypothesized that the affective dysfunction characteristic of the bipolar disorders (i.e., alternating manic and depressive episodes) may be due to dysregulation of the BAS. In the case of manic episodes, the BAS becomes overly sensitive to minor signals of reward, leading to excessive positive affect and an increase in goal-seeking/approach behavior. In contrast, during depressive episodes, the BAS shuts down and fails to respond properly to reward incentives, resulting in anhedonia, lethargy, and hopelessness (e.g., Depue & Iacono, 1989) .
Concurrent and prospective associations with mania
Several lines of research provide support for the theory that greater BAS sensitivity increases one's vulnerability to the bipolar disorders. First, there is a concurrent association between symptoms of mania and self-reported BAS scores among students diagnosed with a lifetime bipolar spectrum disorder (r = .18; Alloy et al., 2008) , and between daily reported mean levels of the two constructs in a student sample (r = .38; T. D. Meyer & Hofmann, 2005) . In addition, recovered individuals diagnosed with bipolar I report higher levels of BAS responsivity than do normal controls (Salavert et al., 2007) ; conversely, individuals with high BAS levels are significantly more likely to have a lifetime bipolar spectrum diagnosis than those with low BAS levels (Alloy et al., 2008) . Compared to controls, analogues with elevated levels of hypomanic symptoms (e.g., Carver & White, 1994) and individuals diagnosed with current bipolar I (B. Meyer, Johnson, & Winters, 2001 ) also have higher BAS sensitivity scores.
The association between BAS sensitivity and mania remains in prospective studies, in which higher BAS levels predicted a shorter time to onset of a manic episode among those with a lifetime bipolar spectrum disorder (Alloy et al., 2008) . Individuals with bipolar I disorder who also had higher BAS scores when asymptomatic were more likely than those with lower BAS levels to subsequently enter a manic episode (Salavert et al., 2007) . Similarly, scores on a BASrelevant achievement striving scale predicted increases in manic symptoms six months later among a recovered bipolar I sample (Lozano & Johnson, 2001 ). Taken together, there is evidence that elevated positive affect-when operationalized as heightened BAS activity that promotes goal-seeking behavior-is a risk factor for mania, as well as a concomitant of these symptoms.
Goal-attainment life events
Consistent with the BAS hypersensitivity hypothesis, events relevant to goal attainment (e.g., marriage, a major promotion) often precede the development of mania. For example, in a sample of individuals with bipolar I disorder (most of whom were currently manic), goal-attainment events predicted an increase in manic symptoms over the subsequent two months. Supporting the specificity of this association, these events did not predict increases in depressive symptoms, and non goal-attainment positive events (e.g., receiving a tax refund) were not predictive of manic symptoms (Johnson et al., 2000) . Similarly, goal-attainment events predicted an increase in manic symptoms among those with bipolar I over the course of a two year longitudinal study . In a study of bipolar spectrum college students, those who took final exams (a goal-attainment event) exhibited more hypomanic episodes than did those who were not taking exams at that time; in contrast, normal controls did not show an increase in hypomanic symptoms when taking exams (Nusslock, Abramson, Harmon-Jones, Alloy, & Hogan, 2007) . Thus, events relevant to the attainment of goals may be a proximal trigger of manic symptoms in vulnerable groups. In the absence of these specific events, those at risk for mania may not exhibit symptoms such as euphoria, perhaps explaining why trait levels of positive affect are not generally elevated among those vulnerable to mania.
Conclusion
Our basic goal in this paper was to explicate the nature of the associations between positive emotional experience and major forms of psychopathology. As we have seen, although positive affect is related to several disorders, it nevertheless shows impressive specificity in its associations. That is, the reviewed data establish that low levels of positive affect are a distinguishing feature of depression, social anxiety and schizophrenia/schizotypy. Moreover, a more limited range of evidence suggests that indicators of positive affect are more strongly and systematically linked to depression than to these other syndromes. Thus, although positive affect is not exclusively related to depression, it displays the type of "relative" specificity emphasized by Mineka et al. (1998) .
Specificity evidence of this type is important for several reasons. First, it can be used to improve the assessment of these disorders. For example, as discussed earlier, the MASQ Anhedonic Depression scalewhich contains items that explicitly tap high positive affect-is a purer, more specific indicator of depression than is the MASQ GD: Depression scale (which does not include these types of items). Thus, specificity data can be used to enhance the discriminant validity of related measures.
Second, specificity evidence can play a significant role in improving differential diagnosis. In this regard, one particularly striking aspect of the reviewed data is that positive affect actually shows greater specificity than traditional indicators of depression, including the formal symptom criteria for a DSM-IV (APA, 2000) major depressive episode. Watson (2009) reviews a broader range of evidence indicating that symptoms such as appetite loss and insomnia show little or no specificity to depression. Moreover, Watson, O'Hara, Chmielewski, et al. (2008) found that the corresponding IDAS scales failed to add significant incremental information to the prediction of major depression. These findings demonstrate the need to reevaluate whether the inclusion of these symptoms actually improves the diagnosis of major depression.
Finally, specificity evidence is vital in clarifying the nature of important etiological factors. For example, as was discussed earlier, considerable data now indicate that BAS dysregulation is an important contributor to the bipolar disorders. Similarly, the evidence we reviewed has explicated the nature of the affective dysfunction in schizophrenia.
At the same time, however, our review of the literature also has exposed some significant limitations of the current evidence; these gaps in the literature provide an important impetus for future research. We will conclude this paper by highlighting three basic considerations that should inform future work in this area. First, specificity evidence still is limited in a number of key areas. For instance, very few studies have directly compared the magnitude of the affective deficits in depression and schizophrenia. Although the limited evidence tentatively suggests a greater positive mood deficit in the former compared to the latter, more work clearly is needed before any firm conclusions can be drawn. More generally, given that deficits in positive affect now are very well established for depression, schizophrenia and other disorders, further comparisons between patients and healthy controls would not be particularly informative. We therefore encourage future investigators to concentrate more on direct comparisons of affective processes across multiple disorders (e.g., contrasting depression with anxiety disorders and/or schizophrenia).
Second, our review demonstrates the importance of distinguishing carefully between strongly related-but separable-constructs. For instance, our review established that depression is more strongly negatively correlated with measures of positive affect than with scales assessing extraversion, whereas social anxiety shows the reverse pattern. Future work in this area will benefit from a more intensive assessment strategy that targets multiple related constructs within this domain (e.g., positive affect, extraversion, BAS sensitivity), rather than relying on single instruments. Moreover, as is demonstrated by the results of Naragon-Gainey et al. (2009) , it can be very informative to assess multiple subcomponents within these each of these basic constructs (e.g., different facets within extraversion; specific types of positive affect).
Third, future studies should clarify the nature and specific source of these observed deficits. One particularly crucial issue is the extent to which observed deficits reflect (a) reduced exposure to rewarding activities versus (b) a diminished capacity to experience pleasure in response to such activities. For example, the reviewed evidence suggests that individuals with schizophrenia retain a full, normal capacity to experience pleasure, but engage in rewarding activities less frequently because of an anticipatory deficit that leads them to underestimate the hedonic value of these activities. How do these processes compare/contrast with those experienced in depression and other disorders? This is a critical question for future research.
